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（2）以 3 月龄成鱼进行 Cr6+暴露试验，试验组 Cr6+浓度设置为 2.6lmg/L、
5.22mg/L、10.44mg/L,暴露时间为 96h。通过测定肝脏组织中 GST、CPR 解毒酶
的活性，发现肝脏细胞激活 II相解毒酶，且 GST 活性随暴露浓度的升高而增强。
通过测定肝脏组织中总抗氧化能力和 GSH/GSSG，发现肝脏细胞启动抗氧化防御。 
（3）以 3 月龄成鱼进行 Cr6+暴露试验，试验组 Cr6+浓度设置为 2.6lmg/L,暴
露时间为 96h。实时荧光定量的结果显示，铬暴露后肝脏中抗氧化酶相关基因
Nrf2、Cu/Zn-sod、cat 转录无显著变化，gpx，gr 的转录极显著下调；重金属标
志物基因 mt 和 gat2 转录极显著上调。 
（4）以 15 日龄海洋青鳉鱼幼鱼进行淡水、半海水、海水、超盐水环境中 Cr6+





43,847,878 条 clean reads，对照组 35,186,899 条 clean reads，初步发现 8

















During recent years, with acceleration of the industrialization and 
the development of coastal cities, wastewater from industry, agriculture 
and municipality pour into the coastal seawater, posing direct and 
indirect threats to marine organisms and human health. Marine medaka 
(Oryzia melastigma) is a new promising experimental organism for marine 
ecotoxicology for being sensitive to the change of water and environment 
quality. In this study, we use the adult medaka’s liver and juvenile 
medaka as models to explore the mechanism of marine fishes response to 
chromium induced oxidative stress and detoxification. The main results 
are as follows. 
1)Three-months adult marine medakas were exposed to 2.61mg/L, 
5.22mg/L, 10.44mg/L, 20.88mg/L, 41.77mg/L that five hexavalent chromium 
concentration setting refers to the half lethal concentration of 50% 
(LC50), with exposure duration for 96 hours in seawater. ICP-MS analysis 
shows that in the brain, muscle and skeleton, there is a consistent 
concentration of chromium, and the bio-enrichment coefficient of liver 
greater that eight, while in liver and gut, chromium concentration 
increased with rising chromium concentration.  
2)Three-months adult marine medakas were exposed to hexavalent 
chromium at the concentration of 2.61mg/L, 5.22mg/L, 10.44mg/L, with 
exposure duration for 96 hours in seawater. We found the detoxifying 
system were activated in liver cells by testing glutathione 
S-transferase(GST) and NADPH P450 reductase enzymes activity. The GST 
activity increased with the rising hexavalent chromium concentration. The 
total antioxidant capacity increased after exposure indicated the 
antioxidant defense system was activated. 
3)Three-months adult marine medakas were exposed to hexavalent 















hours. For liver, the real-time PCR results showed the key transcription 
factor Nrf2 of Keap1-Nrf2 system and the antioxidative enzyme gene 
Cu/Zn-sod, cat transcripts have no significant change, expression level 
of gpx and gr were significantly down-regulated. 
4)By testing acute toxicity of fifteen-days juveniles under 
salinities of 0‰,15‰,30‰, 45‰ for hexavalent chromium, we found the 
LC50 for 96 hours of juveniles respectively is 74.73mg/L, 68.86mg/L, 
23.96mg/L, 20.20mg/L, this results indicated the tolerance of medaka in 
freshwater and brackish water is stronger than in seawater and high-salt 
seawater.By detected salt-tolerance related genes nkp ,fxyd6 and ncp3 
transcripts expression under this four conditions, we found the brackish 
water may be the most inhabitable living environment for marine medaka. 
5)We took advantage of RNA-Seq analysis technologies to find some 
Cr6+-sensitive genes and Cr6+-resistant genes,we obtained 43,847,878 clean 
reads of treated samples and 35,186,899 clean reads of control samples. 
Preliminary results find several differentially expressed genes. 
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表 1-1  我国部分近海水域底泥中总铬含量（mg/kg) 
Table1-1  Summary of reported Chromium concentration(mg/kg) for surface 
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